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Name: ANDREW HOOKS   
 
Date of Degree: AUGUST, 2017 
  
Title of Study: EVALUATING “COWBOY CHALLENGE,” A WORKSITE 
WELLNESS PROGRAM OF OKLAHOMA STATE UNIVERSITY 
 
Major Field: NUTRITIONAL SCIENCES 
 
Objective: To evaluate the effectiveness of the Cowboy Challenge program. 
Design: Cohort study with pre-/post design.   
Setting: Oklahoma State University – Stillwater Campus 
Participants: The program was available to all benefits eligible employees. Ninety one 
employees participated, ranging from 22 to 63 years old.  
Intervention: 12-week team based worksite wellness program, including exercise and 
nutrition components. A minimum of 150 minutes of physical activity each week was 
required (including at least two - 45 minute sessions with a provided personal trainer). 
The nutrition component included 3 weeks of mandatory food journaling and 3 education 
meetings. 
Main Outcome Measures: The effectiveness of the program was evaluated based on 
changes in blood lipid panel, fasting blood glucose, diastolic/systolic pressure, Body 
Mass Index, abdominal girth, cardiovascular fitness (measured by Rockport 1 mile walk 
and Modified Naughton protocol), muscular endurance (measured by YMCA bench 
press) and flexibility (measured by trunk flexion). An online survey was also conducted 
to evaluate participant perceptions of the program.  
Analysis: Paired t-tests (α = .05) 
Results: At baseline, mean values for blood lipids (triglycerides, total cholesterol, LDL, 
and HDL) were within normal limits and 72.5% of participants were overweight or 
obese. After completion of the program, small but significant improvements were found 
in BMI (p=.004), and weight decreased approximately 0.7 kg (p=.003). Flexibility, 
muscular endurance and cardiovascular fitness all improved (p<.001 each). Diastolic 
blood pressure significantly decreased, systolic blood pressure tended to decrease (p=.08) 
but was not significant. Less than one third (n=26) of the participants responded to the 
survey. Almost all (25/26) reported that the Cowboy Challenge was beneficial; the most 
reported benefit was improved cardiovascular fitness. 
Conclusions/Implications: The program effectively improved the fitness (cardiovascular 
fitness, muscular endurance, and flexibility) of participants and resulted in slight but 
significant weight loss. No changes were found in blood lipids, possibly because they 
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High rates of disease in America is currently a major cause for concern so many experts 
are investigating ways that health can be improved. One of the most obvious avenues, is that of 
chronic disease which makes up half of the leading causes of death in the United States (Butler, 
Clark, Burlis, Castillo & Racette, 2015). These chronic diseases affect people from all regions, 
economic statuses, religions and cultural backgrounds. The etiology of chronic diseases can be 
complex when thoroughly investigated but essentially comes down to unhealthy 
choices/behaviors. 
 How then, do we begin to address such a massive and ingrained issue within our culture? 
Perhaps changing the culture itself, encouraging healthier behaviors and educating the masses on 
how to make the right decision in regards to their health. The workplace has become a major 
vehicle to relay these types of messages to the public, and it is proving to be rather effective. 
Most people work, so the workplace has access to a majority of the population, employers are 
invested because they see an opportunity to decrease their health costs and invest in their 
employees, and all those involved benefit. Worksite wellness programs have been implemented 
all over the country and the world (Steenhuis, Van Assema, Van Breukelen, Glanz, Kok, & Vreis, 
2004). There have been many different models, intervention durations, settings and populations 




Oklahoma State University has recently been implementing their own wellness programs 
through the Department of Wellness and Cowboy Challenge is one of the most recent programs. 
It is important to show that this program is effective because there are not very many studies that 
examined the implementation of wellness programs in a university setting. The American Heart 
Association recommends that research be done evaluating worksite wellness programs in order to 
improve upon them (Carnethon, Whitsel, Franklin, Kris-Etherton, Milani, Pratt, & Wagner, 
2009). In addition, The OSU Department of Wellness needs to know if its program is effective in 
order to determine whether to continue the program’s funding. 
The purpose of this study was to evaluate the effectiveness of the Cowboy Challenge 
program, a 12-week worksite wellness team based program. The program was built around 3 
teams of 8 (assuming it filled up and no one dropped out) each semester. Each team had a 
different coach, and they were competing to be the winning team through completion of weekly 
challenges and the amount of exercise. At the program’s conclusion there was a winning team, 
and a male, and a female individual winner. The purpose of the Cowboy Challenge program was 
to develop and encourage healthy habits. 
Overall Research question: Does the Oklahoma State University (OSU) Cowboy Challenge 
program effectively improve the health of participants?  
This was measured through its effect on blood lipid panel, fasting blood glucose, 
diastolic/systolic pressure, Body Mass Index, abdominal girth, cardiovascular fitness (as 
measured by Rockport 1 mile walk), muscular endurance (as measured by YMCA bench press) 
and flexibility (as measured by trunk flexion). In addition, participants  provided feedback on 






REVIEW OF LITERATURE 
Current State of American Health 
Five of the top 10 causes of death in the United States are chronic disease related 
(Norman, Heltemes, & Drew, 2014). Although rates are declining, cardiovascular disease is the 
leading cause of death in America (Butler, et al., 2015).   Cardiovascular disease and other 
chronic diseases such as stroke, type 2 diabetes mellitus and obesity together cause approximately 
65% of American deaths despite being preventable through lifestyle modification (Norman et al., 
2014). These chronic diseases can be traced back to just a few health risk behaviors, including 
poor nutrition, excessive alcohol intake, tobacco/drug use and lack of physical activity (Centers 
for Disease Control and Prevention, 2016). These behaviors are associated with cardio-metabolic 
risk factors such as dyslipidemia, high blood glucose, increases in weight, Body Mass Index, and 
waist circumference and hypertension (Radler, Marcus, Griehs, & Touger-Decker, 2015).  
Increased consumption of fruits and vegetables has been associated with a reduced risk of 
cardiovascular disease (LeCheminant & Merrill, 2012). The consumption of fruits and vegetables 
has demonstrated a 4% decreased risk of cardiovascular disease and 5% decreased risk of all-
cause mortality respectively for each serving increase in consumption (Wang, Ouyang, Liu, Zhu, 
Zhao, Bao, & Hu, 2014).  Ideally, fruit/vegetable consumption should reach at least five servings 
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daily; reaching this level could decrease the amount of money spent on healthcare (Goldberg, 
Lockwood, Garg, & Kuehl, 2015).  Most (75%) of the American population report low 
consumption of fruits and vegetables (Norman et al., 2014). As of 2010, less than one third of the 
American population reported eating fruit at least twice a day, and Oklahoma had the lowest fruit 
consumption (approximately half the national proportion) (Grimm, Blanck, Scanlon, Moore, 
Grummer-Strawn, & Foltz, 2010). However as of 2014, according to the Produce for Better 
Health Foundation, the American population is consuming 6% and 7% less of fruits and 
vegetables respectively compared to 2009 (Produce for Better Health Foundation, 2015). Also 
this region, South West Central states, has the lowest rate of vegetable consumption. Oklahoma 
exceeds the national average in the proportion of those who consume less than one fruit and those 
that consume less than one vegetable daily (Centers for Disease Control and Prevention, 2013). 
Consistent physical activity is important in achieving and maintaining health (Haskell et 
al., 2007). The American College of Sports Medicine recommends that adults get 150 minutes of 
moderate cardiorespiratory exercise each week (Carnethon et al., 2009; Merrill & Hull, 2013). As 
of 2011, more than 50% of the American population did not meet these recommendations 
(Norman et al., 2014). Ever-advancing technology in the workplace has resulted in fewer and 
fewer people working jobs that require physical activity (Anderson et al., 2009). 
A lack of exercise combined with a poor diet can lead to weight gain, overweight/obesity 
and increased risk of chronic disease (Centers for Disease Control and Prevention, 2015). In fact, 
the average working age American gains between one and two pounds each year (LeCheminant 
& Merrill, 2012). A healthy Body Mass Index (BMI) is between 18.5 and 24.9, and obesity is 
defined as a BMI over 30 or above (Centers for Disease Control and Prevention, 2016). 
Approximately 66% of Americans have an unhealthy BMI (Radler et al., 2015). Increasing 
prevalence of overweight and obesity is not only a concern for America but all over the world, 
continuing to be a burden on numerous countries (Mache, Jensen, Jahn, Steudtner, Ochsmann, & 
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Preuß, 2015). For example, the prevalence of overweight in Europe is estimated to be around 50-
60%, with 20% obesity (Mache et al., 2015). 
Obesity increases the risk of diabetes, cardiovascular disease, and stroke (Flynn, McNeil,  
Maloff, Mutasingwa, Wu, Ford, & Tough, 2006) as well as respiratory problems such as asthma 
(Leslie, Hughes, & Braun, 2010). Overweight also increases risk for chronic musculoskeletal pain 
and decreases quality of life (Christensen, Overgaard, Carneiro, Holtermann, & Søgaard, 2012).  
The impacts of overweight/obesity on quality of life seem to more drastic for women, this may be 
because women are more psychologically affected by negative body image associated with 
weight gain (Cash, Beresford, Henderson, McTiernan, Xiao, Wang, & Patrick, 2012). This also 










Need for Worksite Wellness Programs 
Worksite wellness programs have become increasingly common as a way to try to 
address these issues concerning rising healthcare costs and loss of productivity due to poor health 
(Baicker, Cutler & Song, 2010). A worksite wellness program is a system or program offered by 
an employer to employees to improve health behaviors/outcomes (Radler et al., 2015). Healthier 
behaviors have the potential for improving the health, safety and productivity of millions of 
employees while decreasing both direct and indirect expenditures for their employers (Goldberg 
et al., 2015).   According to the CDC, worksite wellness programs should include organization 
wide policies and/or activities such as healh education/coaching, weight management programs, 
onsite fitness programs and medical screenings (CDC, 2016). When properly designed and 
implemented, worksite wellness programs can help bolster the financial state of a company. 
Ever since the passage of the Affordable Care Act, employers with 50 or more full-time 
employees have been required by law to offer adequate health insurance (Blumenthal & Collins, 
2014). It is estimated that 25 to 30% of medical costs accrued by employers are associated with 
cardiovascular disease and stroke (Carnethon et al., 2009). In 2012, America spent approximately 
$2 trillion on health care and 75% of the costs were related to chronic disease (Mishra, Xu, 
Agarwal, Gonzales, Levin, & Barnard, 2013).  A 2010 study found that obesity is responsible for 
an estimated $73.1 billion, mainly through medical expenses, as well as absenteeism and reduced 
productivity (Mishra et al., 2012).  This means that much of the money spent on health care 
would be unnecessary if people made healthier choices regarding their lifestyle and diet 
(Goldberg, 2015). This major financial burden (accompanied with its predicted increase) has 
caught the attention of many employers and interested them in the prospect of prevention 
(Baicker et al., 2010). This prevention comes in the form of worksite wellness programs, which 
have been estimated to save employers somewhere between $1.65 (Naydeck, Pearson, 
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Ozminkowski, Day, & Goetzel, 2008) and $3.25 (Baicker et al., 2010) for every $1 spent. The 
benefits of these worksite wellness programs are not solely monetary. 
Worksite wellness programs can also benefit the employees by improving the state of 
their health. Among people with known risk factors for chronic disease such as cardiovascular 
disease, evidence suggests intensive counseling (nutrition education combined with behavioral 
counseling) produces meaningful changes regarding fruit/vegetable intake as well as the 
consumption of fiber and saturated fat (Anderson et al., 2009). Wellness programs that include 
elements of both nutrition education and regular exercise have been found to be effective in 
helping promote healthier behaviors (Person, Colby, Bulova, & Eubanks, 2010). Although the 
effects on individual outcomes are usually modest (averaging approximately 3 pounds net weight 
loss) when incorporated throughout the working population, these programs could help address 
the obesity epidemic (Anderson et al., 2009). These programs have demonstrated their efficacy in 
increasing awareness, changing health behaviors and decreasing body weight (Mache et al., 
2015). There is also evidence of worksite wellness programs increasing the quality of life for the 
participants (Cash et al., 2012).   
The efficacy of these programs may be due to the fact that working adults spend much of 
their time at work (Johnson, Turner, Carter, Kelly, & Ewell, 2015), with the average worker 
spending 1/3 of their time working (Newman et al., 2015). The time present at work combined 
with pre-existing social networks/support systems present in the workplace makes it a plausible 
environment for wellness program implementation (Leslie et al., 2010).  Additionally, many 
employees already receive health information at work and make dietary/lifestyle choices there 
increasing the ability for the worksite to affect the health of its employees (Mishra et al., 2012).  
The workplace has pre-existing social support, common culture, and the potential for effective 
communication and complementary individual and company goals (LeCheminant & Merrill, 
2012). This social support has been found to have a beneficial long-term effect on employees’ 
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health (exercise and fiber intake increased; and blood pressure, cholesterol, drinking and tobacco 
use decreased) (Ozminkowski et al., 2002). And because the workplace is a relatively controlled 
environment, it is an ideal setting for study (Mache et al., 2015).  
The level of success of worksite wellness programs varies but most of the studies 
evaluating similar programs reviewed were successful in bringing improvements in health 
behaviors (e.g. increased vegetable/fruit consumption) (LeCheminant & Merrill, 2012) and/or 
outcomes (e.g. lowering blood pressure, decreasing weight) (Radler et al., 2015). For example, 
Radler et al. (2015) evaluated the effectiveness of a university worksite wellness program to 
reduce cardiovascular disease risk factors using a pre-post-intervention design. This wellness 
program focused on overweight employees, so inclusion criteria included BMI above 25 or 
abdominal obesity determined by waist circumference. The 12-week intervention included access 
to educational materials, both online and on campus with the Registered Dietitian (topics included 
food label, physical activity, shopping and dining out), as well as one-on-one consultation with a 
Registered Dietitian at baseline and at the end of program. Approximately 66% of participants 
lost a significant amount of weight, and although not significant, small positive changes were 
seen in blood pressure, glucose, cholesterol and HDL.    
Although randomized controlled trials are generally considered the gold standard for 
research, Maes et al. (2012) suggest that they might not necessarily be appropriate in this setting 
because the focus on internal validity minimizes its external validity. Essentially, the more effort 
to control each possible variable the less relatable it is to an ordinary worksite wellness program 
(Maes et al., 2012).  
Maes et al. (2012) reviewed studies evaluating worksite programs in Europe for 
overweight workers. The quality of the studies was assessed based on involvement of 
stakeholders, implementation of activities by management, prior analysis of the needs of the 
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worksite; ten were identified as weak and seven as moderate in strength (Maes et al., 2012). Six 
of the seven multi-component studies (including both educational and environmental changes), 
focusing on dietary behavior reported positive changes and three attained long-term success 
(Maes et al., 2012). For example, Steenhuis et al. (2004) was one of the more recent multi-
component studies reviewed. In this pre/post test controlled intervention study, 17 large Dutch 
worksites were randomly assigned to one of four intervention groups. The food label program 
labeled low fat food products, the educational program consisted of brochures, self-help posters 
and table tents, and the food supply program increased the availability of low fat food products. 
Self-administered food frequency questionnaires revealed the food label program produced a 
reduction in fat consumption in those who believed they ate a high fat diet (Steenhuis et al., 
2004).  
Mishra et al. (2012) conducted a multicenter randomized controlled trial that used a 
vegan diet in an attempt to reduce body weight and risk factors for cardiovascular disease. In this 
18-week study, participants were asked to follow a low fat vegan diet (whole grains, vegetables, 
legumes and fruits), to minimize added oils (suggested no more than 3 g of fat per serving) with 
no calorie restriction. The cafeteria offered (low-fat) vegan options to accommodate them, they 
were provided group support (weekly lunch classes led by RD, MD or cooking instructor). 
Classes included group discussions, and cooking demonstrations. The intervention produced 
decreases in total cholesterol, LDL, and weight. This study was strong because it was a 
randomized controlled trial, with a geographically diverse population, sufficient power and a 
reproducible intervention. Although this study was not without its limitations: males were under-
represented and it lacked data on physical activity. 
In a similar, but longer term study, LeCheminant and Merrill’s (2012) program began 
with an online personal health assessment (a questionnaire concerning physical activity, health 
status, dietary patterns and demographics). This study employed the WellSteps Wellness Program, 
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a two-year customizable program consisting of a series of 6 behavior change campaigns annually, 
each lasting 3-8 weeks (topics included physical activity, improved sleep habits, stress 
management, and diet). The amount of fruits and vegetable consumed increased (122% increase 
of the proportion of participants consuming 5+ fruits or vegetables), and the amount of exercise 
increased and these increases were maintained over two years. These behavior changes were 
accompanied by significant decrease in participants reporting high blood pressure (LeCheminant 
& Merrill, 2012).    
Christensen et al. (2012) also conducted a 12-month intervention.  The purpose of this 
single blind randomized control trial was to investigate changes in body weight after a workplace 
intervention that included exercise, diet and Cognitive Behavioral Therapy training among 98 
overweight female health care workers. Participants were placed at a 1000-1200 calorie deficit to 
encourage weight loss (Christensen et al., 2012). The intervention was 1 hour per week; the first 
three months focused on weight loss (cardio/strength exercise, calorie counting, goal setting, etc.) 
after that the focus was placed on weight maintenance. The first 6 months included 12 minutes of 
exercise in weekly sessions, afterwards a fitness gym was provided for circuit training (jump 
rope, leg curls, dumbbells, and machines). There was a spirit of comradery, employees would 
meet on a daily basis and served as each other’s support, which the researchers felt reduced the 
dropout rate. There was an average weight loss of six kilograms, body fat decreased three percent 
and BMI decreased over two units. The main limitation of this study is that multiple interventions 
were used simultaneously so this data cannot identify a single source of change, but the study is 
still very strong due to its high retention rate, long length of study and a control group.  
It may be more effective to address the employee population as a whole as opposed to 
focusing on those who are overweight or those who are willing to participate in a wellness 
program (Mache et al., 2015). With that in mind, Mache et al. designed this twelve-month 
program under the modified ecological framework – targeting environmental changes within the 
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worksite and its culture. Eight hundred and ninety employees from a German logistics company 
served as the intervention group with another 859 from comparable work environments for the 
control group. Consenting participants answered questionnaires at baseline, there was follow up 
at 6 months and 1 year. Three hundred and seventy-seven from the intervention group and 298 
from the control group answered baseline and a follow up. The intervention included one-on-one 
coaching, nutrition counseling/motivational interviewing to promote positive dietary changes. 
Free fruits and vegetables were provided and physical training sessions were approximately thirty 
minutes per week with a five-minute warm-up and included back extensions, and shoulder/arm 
exercises. Weight loss found was comparable to what other studies have found (0.5 kg) but not 
significant. Although this study had a large sample and long length of study, it was not 
randomized and the data was self-reported. 
LaCaille et al. (2016) conducted another more recent long-term study (LaCaille, Schultz, 
Goei, LaCaille, Dauner, de Souza, Nowak, & Regal, 2016). This 12-month multi-component 
worksite obesity prevention intervention was done in a quasi-experimental fashion. There were 
500 participants split into intervention (n= 407) and control (n= 93) groups. The groups were not 
randomized in order to not disturb pre-existing social networks and due to lack of resources.  
Participants were recruited via email, mail, intranet and newsletter (LaCaille et al., 2016). Upon 
completion of baseline questionnaires (physical activity, food frequency, anthropometrics, 
knowledge and program perception) employees received a free pedometer and $10, they were 
incentivized to continue participation with $20 for both the 6 month and 12 month follow up, the 
control group did not get the pedometer.  Many changes were made in the cafeteria such as 
labeling foods with calories, step equivalents and a stop light), offering half portions for half 
price, reducing all portions, and placing dessert in a less visible area, and posters were also placed 
around the facility to encourage employees to take the stairs. The retention rate for this program 
was very high; 85.6% in the intervention group and over 96% in the control group (completed the 
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baseline and 6 month and/or 12-month evaluation). The amount of high fat/ high sugar foods 
decreased substantially. Although there was not a significant difference between groups, both 
groups had lower levels of weight gain than expected. One disappointment within this study is the 
consumption of fruits/vegetables/fiber actually decreased, the researchers hypothesized 
employees may have simply reduced their caloric intake without distinguishing between sources. 
There was more walking (22 more minutes in intervention group), positive behavior changes, and 
discussion of health reported and participants were found to be “highly satisfied” with the 
intervention. Some limitations of this study include the difference in group size as well as self-
report bias and changes that were likely to be upsetting (reduced dessert portions) were 
implemented gradually. The strengths include the length of the study, the multiple components 
and availability to all employees. 
One of the things that makes Cowboy Challenge stand out from many of these above-
mentioned programs is the team aspect. There has been some research specifically investigating 
team-based interventions. Thorndike et al. (2012) conducted a ten-week intervention that split 
150 employees into six teams (Thorndike, Sonnenberg, Healey, Myint-U, Kvedar, & Regan, 
2012). Each week 30 minute rallies were held where all participants gathered, additionally teams 
met separately with a Registered Dietitian (Thorndike et al., 2012). Teams competed on weekly 
goals regarding weight loss, steps, food logs or exercise. After the ten-week program there was on 
online maintenance program for nine months. The ten-week program effectively promoted weight 
loss and behavior changes. The maintenance program did not further improve outcomes; it was 
hypothesized that after the ten-week program participants lost interest and/or motivation and were 
not engaged in the less rigorous maintenance intervention.  
Goldberg et al. (2015) conducted a more recent team-based worksite health promotion 
program. This twelve-session intervention was developed at the Oregon Health and Science 
University. It included an interactive curriculum which focused on specific topics regarding 
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health, exercise and nutrition. The program encompassed health behaviors/activities, mood 
improvement, sleep quality/quantity, stress reduction and safety.  An online platform helped 
provide consistent usage among multiple sites and included resources such as exercise and 
cooking videos. Each session followed the same structure: a team meeting addressing health 
knowledge, behavior skills/norms, and goal setting (with feedback). This longitudinal design used 
a pre/post-intervention design and a booster twelve-session intervention was available for those 
who completed the first session. The results support the effectiveness of thesis program, 
improvements were found in blood pressure, weight, Body Mass Index, diet, physical activity 
(frequency and intensity), stress levels, mood, fruit/vegetable intake and sleep quality/quantity. 
The researchers suggested this study was so successful partially because the teaching relevant 
knowledge and skills was incorporated in addition to healthy activities, this transfer of knowledge 
helped allow for long lasting changes in the participants’ lifestyles.  
There have also been other worksite wellness programs that have taken place at 
Oklahoma State University, the most recent of which is the Building a Healthy Lifestyle on 
Activity, Nutrition, Confidence and Energy (B.A.L.A.N.C.E.) program, which was a 14-week 
program including nutrition and physical activity, available for employees with metabolic 
syndrome (Manni, 2016). This program demonstrated improvements in BMI, abdominal girth, 
triglycerides, blood pressure, and physical fitness (flexibility, muscular strength, and VO2 max). 
The B.A.L.A.N.C.E. program was well received by its participants according to the perceptions 
survey sent afterwards. 
Only one published report of a worksite wellness program that did not produce benefits 
was found, but it was poorly implemented; instructors were poorly prepared and employees did 
not have time to participate (Resnicow et al., 1998). There have not been very many randomized 
controlled studies on the effects of worksite wellness programs and due to the nature of these 
14 
 
programs, selection bias is inevitable but the results suggest that properly designed/implemented 







Recommended Components of a Worksite Wellness Program 
It seems that the success or failure of worksite wellness programs is largely based on how 
they are implemented; there must be support from leadership, and the activities should be at times 
and places that allow the desired participation (Elliot, Mackannon, Kisbu-Sakarya, DeFrancesco, 
Coxe, & Favorite, 2012). The American Heart Association recommends that programs 
incorporate health screening, physical activity, nutrition education, stress management, 
weight/disease management; focus on developing skills in participants; and research the efficacy 
of the program (Carnethon et al., 2009). 
The program should be designed to meet the needs of both those at risk and those who 
are healthy (Eng, Moy, & Bulgiba, 2016).  Evidence suggests that organizations that only target 
high risk individuals do not significantly decrease their health costs (Goldberg et al., 2015).  The 
more employees who are involved, the larger the impact on culture of the company. Although 
evidence shows the workplace is an ideal environment to reach high risk individuals, programs 
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that focus only on weight loss see modest results at best (Christensen et al., 2012). An effective 
worksite wellness should encompass more than weight loss alone.  
The program must ensure the participants are learning, as increasing knowledge is critical 
in long-lasting change in both behavior and health outcomes (Goldberg et al., 2015). Each of the 
things taught through a worksite wellness program need to be evidenced based, ensuring that 
information/instruction given to participants is accurate (Elliot et al., 2012). However, education 
alone is not sufficient, participants must be shown how to implement these lifestyle changes and 
encouraged to do so. The physical activity component serves as a simple way to do just that. It is 
important to tailor the program to the target population, it has been suggested that those who are 
at the highest risk do better when activity is integrated into their already established routine, for 
example, encouraging standing instead of sitting (Mache et al., 2015).   
Once employees start to participate it is important that they remain involved and 
motivated; the setting of small goals help with positive short-term feedback and keep participants 
motivated towards reaching their longer-term goals (weight loss, healthy lifestyles etc.) 
(Goldberg et al., 2015).   It is also important that everyone buys in to the ideas/goals of the 
program; to ensure this it is good to get feedback on the goals/concerns of both the employees 
and management and incorporate them into the development of the program (Afanuh, Lee, & 
Hudson, 2015). Participants must receive social support from fellow participants, management 
and/or program staff as the amount of social support one has is associated with that individual’s 
diet and physical activity level (Tamers, Beresford, Cheadle, Zheng, Bishop, & Thompson, 
2011). This means that while social support can be a great motivator and help to improve 
fruit/vegetable intake and physical activity; lack of social support acts as an additional obstacle 
and increases risk of a program’s failure (Tamers et al., 2011).  
 In addition to the education component and the activity component, many successful 
programs also include some sort of environment modification such as adding more healthy food 
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options, walking meetings or posters that encourage stair usage (Afanuh, Lee, & Hudson, 2015). 
These changes in the environment are sometimes called “push” or “nudge” strategies, they are so 
effective because they better engage those who lack motivation (often those with the highest risk) 







There are bound to be barriers that must be overcome regarding worksite wellness 
programs, such as unwillingness to change, lack of resources, competing demands and 
incongruence with current company culture (Hopkins et al., 2012). These obstacles may impede 
the implementation of a program or reduce participation/retention rates, but proper organization 
and planning can go a long way in reducing the amount of problems encountered. The primary 
issue with these programs is that they typically have a relatively low rate of 
participation/completion (below 50%) (Person, Colby, Bulova, & Eubanks., 2010). 
In order to maximize participation, it is important to overcome or prevent as many 
barriers to participation as possible. The first thing is to allow the employees the opportunity to 
participate, which may require scheduling flexibility by management and good communication 
(Carnethon et al., 2009). Some barriers to program success are sporadic work schedules and job 
stress. In order to help ensure success of a program, management must be invested in it, letting 
the employees know about the program and willing to manage schedules to allow for consistent 
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participation (Afanuh, Lee, & Hudson, 2015). Person et al. (2010) investigated why participation 
was so low and found the three major barriers to employee participation were location, time, and 
lack of incentives; other barriers included marketing, and disinterest in topic(s) discussed. Each of 
these barriers were related to program implementation. If employees know about the program, 
management supports participation, and the topics are interesting, then participation comes down 
to motivation.  
Participation is motivated by incentives, according to the behavioral economic theory, 
extrinsic motivators such as financial incentives help make it easier for people to align their short 
term actions with their long term goals (Norman et al., 2014). Norman et al. compared 
participation in two similar companies using the same wellness program and different incentive 
amounts and designs, to find out that the more immediate the incentive reward, the higher the 
perceived value (as opposed to a larger financial incentive given at a later time) (Norman et al., 
2014). Once a  program has maximized participation and retention, the only thing left is to ensure 
that the participants are benefitting from it. It is important that what is being taught is accurate 


















Nutrition Education Topics Included in the Cowboy Challenge 
 In the Cowboy Challenge program the major topics included macronutrient distribution, 
portion control, and dining out. According to the Institute of Medicine, an acceptable 
macronutrient distribution range for diets is as follows: carbohydrate should provide 45%-65% of 
calories, protein should provide 10%-35% of calories), and fat should provide 20%-35% of 
calories (Institute of Medicine, 2005). Some researchers have investigated if there are 
macronutrient distributions that are better or worse for weight loss or weight maintenance. A 
2009 study by Sacks et al. split subjects into four diet groups with different compositions of 
protein, fat and carbohydrates and found no significant differences in long term weight loss 
(Sacks, Bray, Carey, Smith, Ryan, Anton, & Leboff, 2009). Other research before and after the 
Sacks study found different results. Neacsu and colleagues found that high protein diets (over 
30% calories from protein) were highly satiating and “reduce ad libitum food intake over a 4 
week period” (Neacsu, Fyfe, Horgan, & Johnstone, 2014). A 2010 study found similar results, in 
that a high protein/ low glycemic index diet demonstrated increased weight loss (Larsen, 
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Dalskov, Van Baak, Jebb, Papadaki, Pfeiffer, & Stender, 2010). Although self-reported satiety 
levels were not significantly different, it was hypothesized that the difference may be very subtle 
and therefore unnoticeable to the subjects (Larsen et al., 2010).  
Higher protein intake may be more satiating than the other macronutrients (Paddon-
Jones, Westman, Mattes, Wolfe, Astrup, & Westerterp-Plantenga, 2008). It seems to modulate 
gut hormones associated with satiety such as ghrelin, Peptide YY, Glucagon Like Peptide   
(Veldhorst, Smeets, Soenen, Hochstenbach-Waelen, Hursel, Diepvens, Leejune, Luscombe-
Marsh, & Westerterp-Plantenga, 2008). Glucagon Like Peptide and Peptide YY are increased 
while ghrelin (the hunger hormone) is decreased after protein containing meals. 
 
Portion Control 
 It has been established that larger portions are one of the driving forces contributing to 
weight gain, and therefore the obesity epidemic (Spence, Lähteenmäki, Stancu, Livingstone,  
Gibney, & Dean, 2015). Recent research suggests that larger portion sizes lead to drastic 
increases in energy intake (Rolls, 2014). Based on a study focusing on the amount of food people 
ate, subjects were unaware of the portions they consumed. They ate more when more was 
provided without realizing the difference. The effects also were sustained, people ate more as the 
amount of food available to them increased for spans of time up to two months (Rolls, 2014).  
There are numerous strategies to reduce the portions one consumes, such as using smaller 
plates/bowls (Spence et al., 2015). One study investigated social, psychological and behavioral 
factors related to the usage of portion control strategies (Spence et al., 2015). Portion control 
strategies can be categorized into purchasing strategies (buying healthier food and/or buying less 
food), eating strategies (filling up on water) and measurement strategies (measuring food in 
grams/ounces). The measurement strategy was least used, because many people did not fully 
20 
 
understand portion sizing. Eating strategies were used the most, likely because they required no 
planning and little effort and this strategy were not affected by value-based pricing (unlike the 
purchasing strategy) (Spence et al., 2015). Eating strategy scale scores were inversely associated 
with BMI suggesting that these strategies are useful for losing/maintaing weight. However the 
message is not as simple, as “eat less” because the amount of low energy, nutrient dense foods 
such as vegetables should be increased (Rolls, 2014). Although there are many tools and 





Food outside of the home “is a major contributor to excess calories consumed” (Cohen & 
Story, 2014). Over the past few decades the amount of food consumed outside of the home has 
steadily increased (Kant, Whitley & Graubard, 2015). These foods tend to be high in calories, 
sodium and fat and low in nutrients. Kant et al. used data from the 2005-2010 NHANES, and 
found that more than half of Americans reported eating meals away from home at least 3 times 
per week, and approximately 1 out of 3 eat fast food at least 2 times each week. Americans tend 
to eat out quite often but how much is too much?  
The Institute of Medicine recommends 640 calories for lunch/dinner for the average 2000 
calorie diet, but often times meals outside of the home exceed this level (Cohen & Story, 2014). 
One study reviewed approximately 250 restaurant chains to find entrees averaging 674 calories, 
appetizers averaging 813 calories, drinks averaging 419 calories, sides averaging 260 calories and 
desserts averaging 429 calories. Most of the time when people go out, multiple items are 
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consumed whether an entrée and a drink, entrée and a dessert etc.  When consuming multiple 
items (considering these averages), one is likely to exceed the IOM recommendations. Also there 
is no standard serving size when it comes to restaurants so it is difficult for customers to know 
how many calories they are consuming (Cohen & Story, 2014). The combined poor nutritional 
value of these foods, how often they are consumed in the U.S, and the portions provided have 
shown to have negative outcomes on our health. As a population we should choose to eat out less. 
When eating out, strategies can be used to decrease portion sizes, such as ordering reduced sized 





After reviewing many sources, it is evident that worksite wellness programs are taking 
place all over the world. Their popularity has increased as effective worksite wellness programs 
have helped employees to lose/maintain weight, improve health outcomes, while simultaneously 
saving money for their employers.  The programs may vary in their structure, focus, size, duration 
and effectiveness but each have common goals: helping employees to lead healthy lifestyles. 
There is sufficient evidence that these programs have been able to promote healthy behaviors.  
The Cowboy Challenge program is no different; providing nutrition education through an on-site 
Registered Dietitian along with a regimented physical activity program in order to promote a 
healthy lifestyle for the employees of Oklahoma State University.  The purpose of this study was 







For this study, data were collected for 91 participants in the Fall 2014 to Spring 2016. 
The Cowboy Challenge program was advertised to OSU Stillwater employees and employees 
who were eligible were able to participate without any fees. In order to be eligible for this 
program, participants must not have any injuries or surgeries in the last 6 months or could not 
have participated in the past Building a Healthy Lifestyle on Nutrition, Confidence and Energy 
(B.A.L.A.N.C.E). or Naturally Slim programs. Applicants were required to be a benefits-eligible 
employee of the Stillwater campus of Oklahoma State University, complete all waivers/releases 
by the Department of Wellness, be available for the entire 12-week program, and be willing to 
submit medical/ biometric data (such as weight, cholesterol and blood pressure). In the event of 
more than 24 people signing up, they were admitted on a first come – first served basis. However, 
potential participants were evaluated based on past exercise, health status, injuries and mental 
status and if deemed unsuitable, were encouraged to find another program that met their needs 
better. Although, the potential participant had the final decision. Participants also agreed to attend 
two mandatory meetings (at the beginning and end of the program), and commit to a certain 
amount of physical activity, specified below.
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Participants committed to at least 8 weeks of physical activity with a minimum of 150 
minutes of physical activity each week. Activity included at least two - 45 minute sessions with a 
provided personal trainer at specified times each week. Exercise was recorded and turned in to 
each team’s coach every week.  
The program also included nutrition guidance during weeks 3 through 9, from a 
Registered Dietitian. There were three group meetings, and one team consultation.  In the 
meetings participants received sample meal plans, recipes, and instruction on healthy eating 
habits. Participants committed to recording and submitting food journals for at least 3 weeks of 
the program and attending at least 2 of the 3 offered group nutrition meetings. Topics in the group 
meetings included nutrition options, hydration, healthy snacking, mindful eating, dining out 
portion control and macronutrient distribution. 
There was a non-compliance fee of $150 that was assessed if the required amount of 
physical activity was not maintained for at least 8 of the weeks, required food journals were not 
kept, or the participant failed to attend at least two of the nutrition group meetings. If a nutrition 
group meeting was missed, the participant had the option to schedule an individual meeting with 
the dietitian for a fee of $25 to avoid paying the non-compliance fee. Partial non-compliance fees 
were assessed under special circumstances such as personal injury. Participants in the winning 
team each semester were given fit-bits, and two free massages were awarded ($55 value each). 
The program included mandatory pre and post assessments of both health and fitness, 
which took place in the first and final weeks. These assessments included a fasting Health Risk 
Assessment which measured total cholesterol, LDL cholesterol, HDL cholesterol, triglycerides, 
glucose, blood pressure, Body Mass Index, and abdominal circumference.  The blood lipid panel 
values were taken using a finger stick test using the CardioChek PA and PTS panel test strips. 
Fasting blood glucose was taken using a finger stick test from a glucometer. Blood pressure 
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values were taken using a manual cuff.  The abdominal girth of participants was measured under 
their clothing and values were recorded in inches. 
The Physical Fitness assessment included the YMCA Bench Press to measure muscular 
endurance, the Rockport 1-Mile Walk or the Modified Naughton Treadmill Protocol to measure 
cardiovascular fitness and the Trunk Flexion [sit and reach] to measure flexibility. For the YMCA 
Bench Press Test a metronome was set a 1:1 tempo and the participant continued until he or she 
was no longer able. The weight was set at 35 pounds for females and 80 for males. The more reps 
reached the better the muscular endurance of the individual (Campbell, Richmond, & Dawes, 
2016).  Cardiovascular fitness was assessed using the Rockport 1-mile walk test starting in Fall 
2015. The speed of the treadmill was determined by the participant, and the time measured how 
long it took for the participant to reach the 1-mile goal. The shorter the time, the faster the 
participant reached the goal which indicated better cardiovascular fitness (Kim, Lee, Lee, & Nam, 
2015).  Prior to Fall 2015 a protocol similar to the Naughton Treadmill Protocol was used.  It was 
a stage based rather than time based assessment. As the participant continued on the treadmill, the 
speed was increased after a set amount of time and the participant continued to the next stage of 
difficulty. In this protocol, the longer the time, the higher the stage the participant reached which 
indicated better cardiovascular fitness (Thomas, Glassner-Kolmin, & Gomberg-Maitland, 2013).  
Finally, flexibility (trunk flexion) was measured using the sit and reach test. The numbers 
indicated the distance in centimeters the participant was able to reach. A higher the number 
indicated better flexibility. However, in order to engage the measuring device, participants must 
be able to reach 9 cm otherwise their flexibility was too low to be identified and a value of zero 
was recorded (Mayorga-Vega, Merino-Marban, & Viciana, 2014). 
As this study involves human subjects, it is very important that the rights and best 
interests of the participants be respected. No contact was made with subjects and no data was 
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requested until after going through the proper channels. The study protocol was approved as 
exempt by the Institutional Review Board at Oklahoma State University (Appendix A). 
The participants were surveyed after completing the program on their perceptions of the 
Cowboy Challenge program, and its effectiveness in relation to their goals. The survey was 
administered online via Survey Monkey, See the attached survey in Appendix B. 
The health risk assessment and physical fitness data collected at the program’s conclusion 
were compared to the beginning data using paired t-test. The survey responses were analyzed 
using descriptive statistics.  Open-ended questions were analyzed by identifying common themes 
in the responses. 
Research Questions 
What is the difference in employees’ blood lipid profile (total cholesterol, HDL, LDL, 
triglycerides) before and after Cowboy Challenge? 
What is the difference in employees’ diastolic and systolic blood pressure before and after 
Cowboy Challenge? 
What is the difference in employees’ fasting blood glucose before and after Cowboy Challenge? 
What is the difference in employees’ Body Mass Index before and after Cowboy Challenge? 
What is the difference in employees’ abdominal girth before and after Cowboy Challenge? 
What is the difference in employees’ muscular endurance (YMCA bench press) before and after 
Cowboy Challenge? 
What is the difference in employees’ cardiovascular fitness (Rockport 1 mile walk) before and 
after Cowboy Challenge? 
26 
 
What is the difference in employees’ flexibility (trunk flexion) before and after Cowboy 
Challenge? 







A total of 91 Oklahoma State University employees took part in the Cowboy Challenge 
Program. Each semester between Fall 2014 and Spring 2016 there were approximately 22 
participants. The participants included a majority of females (78%); there were 20 male 
participants (22%). Their age ranged from 22 to 63 years of age (mean 39.7 + 11.2). Nine 
participants (9.9%) were non-compliant, meaning they did not take part in the entirety of the 
program. 
Blood tests taken before and after the program revealed no significant difference in 
glucose, cholesterol, HDL, LDL or triglyceride levels (Table 1). Regarding blood pressure, 
systolic blood pressure tended (p = 0.08) to decrease but the decline was not significant.  The 
decrease in diastolic blood pressure was significant (p <.001).  
There was no significant change in abdominal girth but weight (p = .003) and BMI (p = 
.004) both decreased slightly but significantly. 
The scores on the Bench Press, Sit and Reach, and Rockport 1-Mile tests improved 
significantly (p < .001 each) but there was no significant change in the results of the Modified 
Naughton Treadmill Protocol. 
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Table 1. Objective participant data before and after Cowboy Challenge Program (n=91) 
Objective data Pre - Test Post - Test P value 
 Mean  + SD Mean  + SD  
Glucose (mg/dl) 100.6 + 21.2 98.4 + 18.3 .210 
Cholesterol (mg/dl) 168.8 + 37.4 172.6 + 34.7 .203 
HDL (mg/dl) 56.1 + 15.7 55.0 + 15.7 .318 
LDL (mg/dl) 87.8 + 30.4 91.7 + 30.8 .213 
Triglycerides (mg/dl) 122.6 + 63.5 131.8 + 79.4 .269 
Systolic Blood Pressure (mmHg) 116.5 + 11.7 114.3 + 11.9 .080 
Diastolic Blood Pressure (mmHg) 78.8 + 8.9 75.6 + 8.0 <.001 
Weight (#) 184.5 + 41.3 183.0 + 40.4 .003 
BMI (kg/m2) 29.7 + 5.9 29.5 + 5.8 .004 
Abdominal Girth (inches) 35.8 + 5.8 35.5 + 5.5 .119 
Bench Press (reps) 23.0 + 13.0 30.6 + 16.7 <.001 
Flexibility (Sit and Reach) (cm) 20.7 + 8.7 23.5 + 9.4 <.001 
Rockport 1-Mile Test Time (Fall 15/ 
Spring 16, n=44) (minutes) 
 
17.4 + 2.3 
 
15.9 + 2.0 
 
<.001 
Modified Naughton Treadmill Protocol 
Time (Fall 14/Spring 15, n=41) 
(minutes) 
 
19.2 + 4.6 
 







At baseline, 72.5% of Cowboy Challenge participants were overweight or obese. The 
Obesity category had the largest number of participants (41), more than twice the amount of the 
normal weight category. Upon completion of the program the overweight category increased and 
the obesity category decreased by two participants. There was no change to the number of those 
considered normal or underweight (Table 2). 
 
Table 2. BMI classification of participants before and after Cowboy Challenge 
Weight Category Pre - Test Post - Test 
 n (%) n (%) 
Underweight (BMI less than 18) 1 (1.1%) 1 (1.1%) 
Normal weight 20 (22%) 20 (22%) 
Overweight 25 (27.5%) 27 (29.7%) 





An online survey was emailed to 91 participants in order to evaluate the perceptions of 
the Cowboy Challenge program. Five participants no longer work at the university and three did 
not have valid email addresses. Of the remaining 83 participants, 26 participants (31.3%) 
responded to the survey. They were given the opportunity to skip questions so note the response 
number varies depending on the question. Although the majority of the survey was multiple 
choice, there were the opportunities for open response. 
Participants from the Fall 2015 program were the best represented in this survey with 
37.5% (n=9) of participants from Fall 2015 participating in the survey. About 5 participants from 
the other three cohorts responded (Table 3). 
 
Table 3. Date of participation in the Cowboy Challenge Program 
Session of Participation Number of participants Number of Participants Who 
Responded to the Survey 
Fall 2014 21 5 
Spring 2015 22 5 
Fall 2015 24 9 
Spring 2016 24 6 
 
Almost all (25 out of 26) respondents agreed or strongly agreed that participation in the 





Table 4. Belief that participation in the Cowboy Challenge program was a beneficial experience. 
(n=26) 
Response Option  Participant Responses 




Strongly Disagree 0 
 
Most (77%, or 20 out of 26) responders agreed that they improved their understanding 
about nutrition. Five respondents neither agreed nor disagreed with this statement, and one 
disagreed (Table 5). 
 
Table 5. Improved understanding about nutrition after completing the Cowboy Challenge 
program. (n=26) 
Response Option  Participant Responses 








 Most (88%, 22 out of 25) of responders agreed that they improved their understanding 
about exercise. Three neither agreed nor disagreed with this statement, and no one disagreed 
(Table 6). 
 
Table 6. Improved understanding about exercise after completing the Cowboy Challenge program 
(n=25) 
Response Option  Participant Responses 




Strongly Disagree 0 
 
A majority (73%, 18 out of 26) of responders agreed the program helped them to develop 
healthy habits. Five respondents neither agreed nor disagreed with this statement and two 




Table 7. Development of healthy habits. (n=26) 
Response Option  Participant Responses 




Strongly Disagree 0 
  
Respondents varied in their responses to the consistency of their food choices since 
participating in the program (Table 8). Ten of responders agreed that they have been making 
healthier food choices consistently, 10 respondents neither agreed nor disagreed with this 
statement and 6 disagreed. 
 
Table 8. Consistently making healthier food choices since participating in the Cowboy Challenge 
program (n=26). 
Response Option  Participant Responses 








Half (13 out of 26) of responders agreed that they have been consistently exercising since 
participating in the program. Five respondents neither agreed nor disagreed with this statement 
and 8 disagreed (Table 9). 
Table 9. Exercising consistently since participating in the Cowboy Challenge program. (n=26) 
Response Option  Participant Responses 




Strongly Disagree 0 
 
Table 10 provides the benefits respondents believe they received from participating in the 
Cowboy Challenge program. Participants could select as many benefits as they wished. Most 
(81%) of respondents (n=21) indicating seeing “increased cardiovascular fitness,” making it the 
most popular of the ten listed benefits. Other common responses were “feeling better/healthier” as 
well as increases in strength, energy and flexibility. The least indicated benefit was decreased 
cholesterol with 5 respondents. Five respondents entered a response of “other,” two of these 
responses are very similar to provided options, for example “…more conscientious eater” is 
similar to the provided “make healthier food choices.” The other responses included increased 
“blood sugar control,” “weight maintenance,” and a “better understanding of cross training.”  




Table 10. Benefit(s) received from the Cowboy Challenge program. (n=26) 
Response Option  Participant Responses 
Increased Cardiovascular Fitness 21 
Feel Better / Healthier 18 
Increased Strength 17 
Increased Energy 16 
Increased Flexibility 16 
Increased Motivation to Make Healthier Choices 15 
Make Healthier Food Choice 11 
Weight Loss 9 
Reduced Stress 9 
Decreased Cholesterol 5 
Other (Please specify) 5 
No benefit 1 
 
The question about the most helpful aspects of the program was an open response format. 
Five response themes were found (Table 11). The most popular themes were the personal trainers 
and the mandatory scheduling aspect which each received five responses; comments included 
“(training with the) personal trainers,” “forced participation,” and “…scheduling.” The nutrition 
aspect and the group/team accountability aspect each received four of the responses; example 
comments include “nutrition meeting/classes” and “team environment/…working out in a group.” 
Two responses were related to the exercise component (without mentioning personal trainers), an 




Table 11. Most helpful aspect(s) of the Cowboy Challenge program (n=20) 
Response Theme Participant Responses 
(Mandatory) Scheduling 5 
Personal Trainer / Coach 5 
Nutrition  4 
Group / Team Accountability 4 
Exercise / Fitness  2 
 
Participants were asked their overall satisfaction with the Cowboy Challenge program.  
Almost all (25 out of 26) of responders were satisfied with the Cowboy Challenge program. One 
respondent was not satisfied (Table 12). 
 
Table 12. Satisfaction with the Cowboy Challenge program. (n=26) 
Response Option  Participant Responses 




Strongly Disagree 0 
 
Finally, participants were asked to provide their feedback on the Cowboy Challenge 
experience and how it could be improved.  Sixteen participants responded to this question. The 
question regarding feedback and recommendations was also open response. Four people provided 
comments without recommendations. The content of these responses were primarily positive 
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including “loved it,” and “wish I could do it again.” One respondent admitted to not continuing to 
exercise but states that he does not fault the program for that. Twelve of the respondents provided 
recommendations. Five of the twelve recommendation responses were regarding the nutrition 
portion. Four of the respondents thought the nutrition component could be improved, either by 
providing more structure or simply incorporating more nutrition content and one stated they 
already had healthy eating habits so the nutrition content was not helpful. Three respondents 
expressed that they would like a way to continue/repeat the program. Two recommendations 
regarded logistical things such as additional times/places of the workout sessions. One person 
thought that (some) of the fitness regimen was too advanced/difficult for people who were out of 








There is an obesity epidemic affecting the United States and similarly affecting the world 
at large. Obesity and the chronic diseases that accompany it are costing billions of dollars in 
healthcare, and more importantly taking lives (Mishra et al., 2013). Many employers have started 
various worksite wellness programs in order to try and help alleviate this issue. Those investing in 
the development of these programs want to ensure their efficacy, so evaluations are carried out in 
order to see what makes an effective program. 
The Cowboy Challenge program did not target any particular disease state. Although 
most participants were overweight or obese (n=66, 72.5%), the goal of this program was not 
weight loss, but to promote healthy lifestyles among the employees of Oklahoma State University 
through physical activity and nutrition education. However, the Cowboy Challenge program did 
demonstrate a slight but significant weight loss (approximately 1.5 pounds (0.7 kg)). The weight 
loss found was consistent with similar programs typically demonstrating between 0.5 kg – 4.0 kg 
(Mache et al., 2012). The Healthy Team Health U (HTHU) program, another university team-
based worksite wellness program (n=3780), also found changes in both weight (2.02-2.9 kg) and 
BMI with greater weight loss demonstrated in those who were overweight/obese (Goldberg et al., 
2015).  The Be Fit program found a weight loss of 1.9 kg and 3.6 cm decrease in abdominal girth
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after ten weeks of intervention (Thorndike et al., 2011). At baseline, 63% of Be Fit participants 
(n=794) were overweight or obese compared to the 72.5% of Cowboy Challenge participants 
(Thordike et al., 2011). In the Cowboy Challenge program, this weight loss was accompanied by 
a slight but significant improvement in BMI, but there was no change in abdominal girth.  
Blood tests completed before and after the program did not show a significant change in 
glucose, total cholesterol, LDL, HDL or triglyceride levels. The mean values of the blood lipids 
taken pre-intervention were all within normal limits, and glucose was borderline high at 100.6 
mg/dl. These results are different than the GEICO study in which total cholesterol, LDL, HDL, 
and hemoglobin A1c were decreased significantly (Mishra et al., 2013). However, the GEICO 
program targeted only those who were overweight (BMI ⩾ 25 kg/m2) and/or diagnosed with type 
2 diabetes mellitus (Mishra et al., 2013). The study also had a much larger population, the 
program occurred for a longer duration and the intervention included a vegan diet (Mishra et al., 
2013). The Rutgers program was a 12-week program (similar to Cowboy Challenge) that, like the 
GEICO program, only allowed participants who were overweight or obese and also reported 
significant improvements in glucose, weight, BMI, abdominal girth as well as diastolic blood 
pressure (Radler et al., 2015).  Be Fit was a similar short term (10-week) program that, like 
Cowboy Challenge, used a team-based intervention with both nutrition and physical activity 
components (Thorndike, Healey, Sonnenburg, & Regan, 2011). Most (63%) Be Fit participants 
demonstrated elevated blood pressure and cholesterol levels, which may explain why this 
program found a significant decrease in total cholesterol of approximately 8 mg/dL and the 
Cowboy Challenge program saw no significant decrease (Thorndike et al., 2011). 
The Cowboy Challenge participants had a change in blood pressure. Although not 
significant, systolic blood pressure tended to decrease (p = 0.08) and there was a significant 
decrease in diastolic blood pressure (p <.001) . These results were similar to other worksite 
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wellness programs such as the HTHU program, the Be Fit program, and the Rutgers program 
(Goldberg et al. 2015; Radler et al., 2015; Thorndike et al., 2011). The Rutgers program’s results 
regarding blood pressure were the most similar to the Cowboy Challenge program, in that both 
demonstrated significant improvements in diastolic but not systolic blood pressure (Radler et al., 
2015). HTHU found decreases of 2.4/1.6 mm Hg for systolic and diastolic blood pressure 
respectively and even greater decreases in those with hypertension (Goldberg et al., 2015). In the 
Be Fit program decreases of 2.6/1.9 mm Hg were reported (Thorndike et al., 2011). 
An additional goal of the Cowboy Challenge program was improved physical fitness. 
Fitness was broken into the following categories: muscular endurance, flexibility and 
cardiovascular fitness. Muscular endurance was measured using the YMCA Bench Press Test, 
flexibility was measured using the Sit and Reach Test, and cardiovascular fitness was originally 
tested using a modified version of the Naughton Treadmill Protocol, however, more recently the 
Rockport 1-Mile Test was used. Significant improvements were found in each physical fitness 
category (although the participants who were measured using the Modified Naughton Treadmill 
Protocol did not demonstrate significant improvements). Although the other studies may have 
differed from the Cowboy Challenge program in what was measured, similar improvements in 
physical activity were found. For example, In the HTHU program and Go! programs, 
questionnaires were provided which included questions about the amount and intensity of 
physical activity (Goldberg et al., 2015; LaCaille et al., 2016). The HTHU program demonstrated 
an increase of approximately 19% in self-reported daily physical activity (Goldberg et al., 2015). 
After completing the program, participants were sent an online survey in order to obtain 
follow up data and program feedback. Less than one out of three participants responded, but 
based on their responses, the majority of participants believed the Cowboy Challenge program 
was beneficial and were satisfied. The respondents claimed it helped improve their knowledge of 
exercise and nutrition and helped them develop healthy habits, these results are consistent with 
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other programs. The HTHU and Go! programs also collected surveys regarding the perception of 
their program. The Go! study did not state the number of respondents but as for the HTHU 
program, only 131 of the 986 participants completed both pre and post intervention surveys 
(13.3%) (Goldberg et al., 2015; LaCaille et al., 2016). Both of these programs received positive 
feedback regarding perceived efficacy (Goldberg et al., 2015; LaCaille et al., 2016). 
  Participants in the Cowboy Challenge program attributed their successes with the 
program to the personal trainers, the mandatory scheduling and group accountability aspects of 
the program. Some had difficulty with consistently exercising and/or eating healthy after the 
program ended. The two most common recommendations for improvement were regarding a 
more in-depth nutrition component (more content) and an ability to continue or repeat the 
program.  
This was not the first examination of its kind for Oklahoma State University, the most 
recent study was the B.A.L.A.N.C.E program, a 14 – week program which also included nutrition 
and physical activity (Manni, 2016). This program was slightly different in its duration and its 
focus was specific to those with metabolic syndrome, it also had more emphasis on nutrition. 
However, the design, methods, interventions, measures, and survey of the B.A.L.A.N.C.E 
program were similar to the Cowboy Challenge program. The B.A.L.A.N.C.E program 
demonstrated significant improvements in abdominal girth, weight/BMI, triglycerides, both 
systolic and diastolic blood pressure, fasting blood glucose and each of the physical fitness 
measures (Manni, 2016). Both programs found improvements in physical fitness, weight/BMI, 
and diastolic blood pressure. The significant changes in blood glucose, systolic blood pressure, 
and triglycerides seen in the B.A.L.A.N.C.E study may be related to differences in populations 
targeted in these two programs and/or the differences in nutrition education.  
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An effective program should include/target the healthy population as well as the 
overweight, because prevention is just as important as treatment of overweight and chronic 
disease (Mache et al., 2015). The participants must have the opportunity to begin participation 
and the support/motivation to keep going.  It is important that participants are learning but also 
that they are encouraged to implement lifestyle changes. Some programs include incentivizing 
participants and/or environmental changes (LaCaille et al., 2016). Not all programs will have 
each of the mentioned components but many well designed programs will have the majority of 
them. The Cowboy Challenge program is one such program.  It did not exclude potential 
participants based on weight, nutritional status, or medical diagnosis. Participants were allowed to 
participate for free, there was a non-compliance fee, and the fit-bits awarded to winners served as 
incentives. Because this program was competitive in nature, that competition itself may have also 
improved motivation for participants. Learning took place in the nutrition meetings as well as the 
exercise sessions guided by personal trainers.  The food journals and required exercise of the 
Cowboy Challenge program helped to encourage lifestyle changes in participants. However, there 
were no environmental changes put into place. 
Due to the nature of the intervention, a randomized controlled trial was not feasible, so a 
pre-post-intervention method was used. This design was also used in similar programs such as the 
Be Fit program, the Rutgers Program and the HTHU program (Goldberg et al., 2011; Radler et 
al., 2015; Thordike et al., 2011). The design of the Cowboy Challenge program also has 
similarities with other programs regarding the duration and outcomes measured. The duration of 
the Be Fit, Rutgers, and B.A.L.A.N.C.E programs ranged from 10 to 14 weeks and used blood 









The largest limitation of this study was the issue of number of participants. The total of 
91 participants was modest. There was a much higher number of female participants than male 
participants, although that seems to be the norm amongst similar worksite wellness programs 
(LaCaille et al., 2016; Radler et al., 2015). The amount of participants who responded to the 
survey was also low (n=26, 31.3%) and therefore may not reflect the perceptions of the entire 
program. This survey was the only form of follow up after the conclusion of the program. 
There were also limitations regarding the measurements themselves. The biochemical 
measures (blood glucose and lipid profile) were taken with finger prick tests which may not be 
accurate enough to detect changes if test strips were not stored in proper conditions (regarding the 
temperature, amount of light and humidity) (Klug, Raal, Marais, Taskinen, Dalby, Schamroth, 
Rapeport, Jankelow, Blom, Catsicas, Webb, 2015).  Finger prick tests use whole blood and 
glucose is unstable in whole blood, and multiple factors such as patient medications, hydration 
and other metabolic factors can impact the readings (Tonyushkina & Nichols, 2009).  
Abdominal girth was measured in inches, however, due to the modest nature of the 
weight change, inches may have been too large of a unit to see a change, centimeters may have 
been more accurate. There is also the possibility of human error, for example, perhaps the person 
taking this measurement may have pulled the measuring tape with a different tightness each time 








Although some success was seen in this program, there is always room for improvement. 
Perhaps increasing the duration of the program would provide more improvement in the blood 
test results and/or build upon the positive changes attributed to the Cowboy Challenge Program. 
A maintenance program or follow up program similar to the Be Fit study or the HTHU study also 
may have been helpful to produce more long lasting results. In these cases, an additional program 
was designed with the goal of enhancing healthy behaviors and a digital medium was used to 
present unique content building upon what was taught in the original program (Goldberg et al., 
2015; Thorndike et al., 2012). Simply following up on participants after a longer period of time, 
would help demonstrate whether or not these short term programs can have long terms effects on 
health behaviors and/or outcomes. 
The Cowboy Challenge program combined nutrition and physical activity components, 
but did not directly address stress management. The addition of a stress management component 
might increase the efficacy of the program. Also, because the nutrition and physical activity 
interventions were done simultaneously, we do not know whether to attribute these positive 
changes to nutrition, physical activity, or both. It may be beneficial to conduct separate programs 
but split participants into groups: control, nutrition intervention only, physical activity 
intervention only, and mixed intervention. However, some of these ideas may not be feasible due 
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1. When did you participate in the Cowboy Challenge program? 
2. I believe that participating in the Cowboy Challenge program was a beneficial 
experience. 




e. Strongly Disagree 
 
3. I understand more about nutrition and exercise after completing this program. 








4. This program helped me to develop healthy habits. 




e. Strongly Disagree 
 
5. I have consistently been making healthier food choices since participating in this 
program. 




e. Strongly Disagree 
 
6. I have continued to exercising consistently since participating in this program. 











7. Please indicate the benefit(s) you received from this program. Check all that apply. 
Increased Strength Increased Energy 
 Increased Flexibility Increased Cardiovascular Fitness 
Weight Loss Decreased Cholesterol 
Reduced Stress Make Healthier Food Choices 
Feel Better/ Healthier Increased Motivation to make healthy 
choices 
Other (please specify in comments) No benefit 
 
8. What aspect(s) of the program was most helpful to you? 
 
9. I am satisfied with the Cowboy Challenge program. 




e. Strongly Disagree 
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